(12; 



UK Patent Application ™ GB 2 208 130.A 



{43; Oaie o* A pjbncat.on 01.03.1989 



^21; 


Applicator No 8813703,9 


(51) 


INT CL' 








F16F 3/10 


(22) 


Date of til.ng 09.06.1988 










(52) 


UK CL (Edition J) 


(30) 


Pnonty data 




POC QAY Qyin9 1 P ^A^O 
r^O oMA ^yH\JtL Oh I o Om 1 




(31) 064333 (32) 19.05.1987 (33) US 




U1S S1206 






(bfe) 


Docum6nts cited 






Lib l414!)3J A otJ U/DJODO A \»a UJaiyuo H 


(71) 


Applicant 




\»Xi UJ94^4^ A 




Acushnet Company 










(58) 


FieJd of search 




(Incorporated in USA-Delaware) 




UK CL (Edition J) F2S SAX SCB 






INTCL' F16F 




700 Belleville Avenue, New Bedford, Massachusetts 








02742, United Stales of America 






(72) 


Inventor 








Paul J Zimbone 






(74) 


Agent andor Address for So^ir>- 








G F Redfern 4 Company 








Marlborough Lodge, 14 Farncombe Road, Worthing, 








West Sussex, BN11 2BT, United Kingdom 







(54) Springs 



(57) To resist buckLng on co^D'ess or. a 
cornpression-type he!ica! SD^'^'C ' C r,as r.senea 
therein a dowel men^ber 26. The cowe: r^errbe^ can 
be a solid meta! dowe! hav ^5 a .e-^^i^ aoorox^niate'y 
equal to the length o* the sp^'"g v.'^en f:. ■> 
con^.Dressed and having a d.an-e:e' eq'ja' !o t'^e 
internal diamete^ of the sp^^g Tre con-o-ession- 
Ivp.e hejcal spring is p^e'e'ah y e"ca;DS^'a*ea m e.g.. 
polyurethane '^^■^) 
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ThiS pnrt taKCS accc^^: c* ' 
fo"^c3. 'eq- "e-^e^ts c' t'e - 



: after the date of filing to enable the afz zs\ 



1. 1. 



'b 



particularly, to ar irr.prcvea er car su ^atea srri 
that contracts under axial ccr.pressicn and is 
reinforced with a rigid dowel T.eT.ber to preven 
b u c k 1 1 n :r of the spring w n en the spring is in 
a ccr.pressed state. 

Springs are classified by their shape mt 
six rr.aior categories. These are flat or leaf 
springs, nelical, spiral, torsion bar, disk an 
constant force springs. 

Helical springs are essentially a bar or 
wire of "jniforr, cross section which has been 

v; h e n a helical s r i n a is 



as a 



; ^ ^ a - . *zr a 



A ^ , . 



o >- p 



■n or two at eacn en:: (?: 
I rlane surface ^^•n:ch i: 



n <z. 



spring 



resistance against extensicn-tyre ^crc-, ^ne 
helix is tightly wound so that tnere are no s 
between coils and, Generally, the spring has 



ra ce s 



An encapsulated spring is a hyiirid of the 
coripressicn-rype , helical spring and the ccnstant 
force spring. The encapsulated spring is a 
compression-type, helical spring that has been 
5 encapsulated with a polymeric material, typically 
polyurethane . An encapsulated spring provides 
a constant force during periods of compression 
and expansion of the com.pression- type , helical 
spring . 

10 Encapsulated springs are especially useful 

in furniture where it is desirable to have a 
resisting force during periods of movement of 
the various parts of the furniture c i e c e s u c n 
as a rm. s a n d backs. 



15 Ideallv, when a compress ion- type , helical 

srrina is fully com.pressed, eacn of the coils 




Typically, these compress icn- type springs 
have an effective length. Tne term "effective 
length" as used in the instant specification 
25 and claims means the axial length of the spring 



length at which the spring was in t e n a e a t c c c e r a t e . 
Such an effective length is generally greater 
than the length cf the spring when fully ccr.pressed 
and shorter than the length of the spring without 
a ccrt,p r e s s i on force acting thereon, i.e. at rest. 
A pre bier, associated with these cc:t,p re ss i on- 



type helical sprinas is tnat , our^-^^ 
cf compression, and especially when the compression 
: e is such that the s c r i n is near its e f f e c t i t^ e 



length or when the spring is near the point cf 



- o c c: o . - 



son: 



na is nc 1 oncer com.r re ssed 
a>:is. When tnese comtressicn- 



■ ^ J. w c; . 



s r r 1 : 



IS creatl'/ 



5 s 1 c n 



been s u a a e s t e d to r e n 1 a c e the 



height to outer diameter width 
such a solution is that more sraoe is 



to 



:he wider spring. Where space is at a prem.ium, , 



- o >- T 



Slimmer, 
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rr^cre ccTcac^ reclir. inc r.ecnar. i st.s ir. the furniture 
using a wider spring is net an accentarle scluticn 

Applicant has new discovered an irr.prcved 
coT.oressicn-type , helical spring that resists 
buckling during periods of cor-.pre ss ion . In fact, 
applicant has learned quite surprisingly that 
by using the spring of the present invention, 
larger cuter dia^.eter, conventional, cor.press icn- 
tvpe, helical springs can be replaced with srr.aller 
cuter diar.eter springs cf the present invention, 
and that the ST^aller outer dian.eter springs of 
the o r e s e n t i nv/ e n t i c n function s u o s t a n 1 1 a 1 1 >' 
e cu 1 '/a lent 1'.' to the larcer conventional springs. 




to ride srrcothly over the dowel ite-oer as the 
spring is cor.pressed. The rounded edges aic 




The crcss-secticral widrh cf the rigid dowel 
rr.er.be r is, preferably, subs t ar. 1 1 a 1 1 y equal to 
5 the i r t e r r. a 1 d i a r". e t e r of the serine: s c that there 
is a slight interference between the rigid dowel 
rr.e.T.ber and the spring. This slight interference 
allows the ricid dowel rierr;ber to be securely 
neio m the spring and helps prevent slippage 
10 cf t he dcwe 1 . 

Also preferably, the length cf the rigid 
dcwel n.er.ber is no greater than the effective 
le^^cth cf the serine: and rcre creferabl'/ tne 

15 e n a 1 u c i r" r r e s s i c n 1 c^ n c t. h c f tne serine: 

wren the serine is full'/ cct^tressed. 
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c r 



10 



20 



25 



dowel merr.be r cf 



:ure 



ana 



Figure 5 illustrates yet another preferred 
embodiment of the present invention wherein the 
dowel mem^ber is a telescoping dowel members- 
Figure 6 is still yet another embodiment 
of the present invention where a spring m.eans 
is contained within the dowel m.em.ber; and 

Figure 7 illustrates a preferred embodim,enl 



of the present invention where the length cf 
the rigid dowel m.em.ber is no greater than the 
effective length cf the spring. 

Fiaure 1 illustrates encapsulated strinc 
10 having m.etal, compress icn-t yne , helical spr: 
12 encapsulated by pclyurethane 14. Inside cf 
e n cars u late d senna IC a no 1 lev; area 16 exists 



: a \^ 1 n c: 



.cw 



area 16. Picrid d owe I m.om.be r 2 0 is taperec at 
b9th ends 22 and 24. The mam body 26 cf rigid 
dowel member 2C is hexagonal m c r c s s - s e ct i c n . 



The overall length 28 of rigid dowe! 



' e r". -1 e ^ 



is substantially equal to the length of encaps 
spring 10 when fully com^pressed. 

Figure 2 illustrates encapsulated spring 
10 partially com.pressed and illustrates hcv; s: 



.ate 



■ring 



hew rigid dowel rr.err.cer 2C prevents srrir.g IC 
frcrr. buckling. Also illustrated are plates 30 
arid 3 2 wt^.i ch seal the ends of the encapsulated 
spring 10 and help to prevent dc'wel r.er.ber 2 0 
frorr. working itself free during repeated cycles 
of cor.pression and expansion. Typically, when 
t ^ e i o ' e d s O' i n c of the ir^ r e s e n t i nv/ e n 1 1 o n 
±^ ubed in furniture, it 



.11 have a O'late at 



10 eacn end of the spring such as relates 30 and 32 

at each end of encapsulated spring 10 in Figure 2, 

Ficure 3 illustrates a rigid dowel ir.er^.her 
2 0 apart f r c n. e n c a p s u 1 a t e c spring 1 ? . Rigid 
dowel r.er.her 20 has tarered onus 2 2 and 2 4 an:: 



■ t- T c: c ' 



llv ecual 



e t e r z ' 



of encapsulated spring 10 as shown m Figures 



s n c n 



.ace :: 



- '3 - 

c" It when spring 1 C buc:":les and thereby ramtarns 
spring IC in a proper posture. 

Figure 5 illustrates another exbodiment 
C'f the present invention with encapsulated spring 
10 havma ccr^.n r e s s i on- 1 ype , helical spring 12 
encapsulated in pclyurethane 14. Dowel member 
40 is telescoping so that upper member 42 slides 
into housing 44. Housing 44 is attached to 
encapsulated spring 10 by m.eans of shoulders 
46. Unper mLem;ber 4 2 is attached tO' encapsulated 
serine: 10 bv m:eans of plate 48 which is attached 




member 42 follows the spring m,ovem;ents. It can 
be seen that dowel m.em.ber 40 resists the force 
placed on it when spring 10 buckles and thereby 
maintains spring 10 in a proper posture. 



c: 



b t: ; . _ \ ' 



IC 



telescoping dcwel men^.ber 70 consisting of upper 
iTier.oer 7 2 and lower merr.ber 74. Spring 10 is 
sealed at both ends by plates 7 6 and 76. Inner 
spring r.eans 6 0 is housed inside lower dowel 
ner^.ber 7 4. Inner spring e a n s 80 is shewn as 
a con'/en 1 1 cna 1 ccT.pr e ss i on- 1 ype , helical spring. 
Upper dowel merr^oer 42 rests on inner spring 80. 

7-*.s spring 10 rr.oves along its helical axis 
d u r 1 n a r e r i o d s of c o r, p r e s s i o n and e :< c a n s i c n , 
upper dowel ne^ber 7 2 moves into and out of lower 
dov.'el rer'.ter 74. Inner spring rneans 80 forces 
urrer dowel rr.err.zer 72 to abut aaainst urcer plate 76 

Inner spring n^eans 80 can be o: sucn a strength 



or It 



actua^^'/ assists m rreventinc 



1 c*r c e r !" c 1 u o u t o c c r^. r r e s s a n c. e >' r a n s r r i n 

sprinc: such as a con:p r e s s i o n - 1 y pe , helica; coil 
spring or an en(rapsulated spring. It is readily 



tVDe ar rar.aerr.ent witn urcer a: 



10 



Icwer dcwel r^,err.bers 
2 and 7 4 ir^a king a convent icnal hydraulic cylinder. 



a convent icnal hydrauli 
It can be seen that dowel member 70 resists the 
force placed on it when spring 10 buckles and 
thereby maintains spring 10 in a proper posture. 

Figure 7 illustrates yet another preferred 
em.bodiment of the present inv^enticn wherein spring 
10 has rigid dowel member 90 inserted therein. 
Rigid dowel m;em,ber 9 0 has an overall length 9 2 
equal to the effective length of spring 10. 
The rigid dowel m;em,ber in Figure 7 acts not only 



as a m.eans 



out aiso as a 



srrina :rcm 



:cklina 



ms 



wi ^ 



o r t n e s p r 1 n cr a n 
furniture, acts as a m.eans tc 
of tne specific part cf the ^ 
m, c r o \' e 1^ serine: c i t n o n ] 



re s oe c^ 



. im 



resists t: 



■ K X e s an:; 



: 1 a c e c n it w n 



" 1 n a ^ u 



1 n a 



25 



The compression-type, helical spring of 
the present i n e n t i c n includes: m. c t a 1 , c o m, c r e s s i o n - 
type, helical springs; elastomeric, ccm,p ress i on- type 
tube springs; and encapsulated springs. Tne 



spring as sr.c'AT. ir Figures 1-2 , ar.z Freferabl; 
the encacsulated scring of the present invention 
IS encapsulated in po 1 yure thane . 
5 The spring used m the present invention 

must ha\'e a hollow area inside of itself for 
the placement cf the dowel member of the present 
1 n '/en 1 1 c n . Such a hollow area, as is typical 
of iTienal, com.press icn- type , helical springs and 

IC encapsulated springs, m.ay extend throughout the 
interior of the spring. Preferably, the hoi low- 
area extends throughout the interior of the sp 
Tne do v.- el memoer of the present invention 
IS i n s e r t e :: into tne h c 1 1 Ca' area inside the s p r i 

15 Tne outer diam.eter of the dowel m.em.ber is 

s o r i n c: , P r f e r a !■ 1 .* , the outer diameter of t h e 
rigid dcwcl memo or is substantially equal to 

of the srrma, the ricid dowel m.em.ber is secure 1 
held m the inside hollow area of the spring. 

^ o e >: *: e r n a 1 c r o s s - s e c 1 1 c n a 1 share of t h e 



ma 



ma, 
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sna: 



:its ir. siae Sc 



.c\< area. 



10 



Preferably a hexagonal shape is used with the 
rigid dcwel rr.eir.ber. The hexagonal shape when 
used in an encapsulated spring has oeen found 
not to cut the encapsulating polyurethane when 
it is compressed and to allow sorr.e expansion 
of the polyurethane. 

Preferably, at least one end of the rigid 
dowel merr.ber is rounded and more preferably both 
ends of the rigid dowel member are rounded. 
Gcod results have been obtained by tapering both 
ends of the dcwel member as shown m F 



ires 



^ - 4 a n u , . T n e r c u n u i n g or t n e e u g e s or t n e 
ric:i{d dcwel m.em.ber alleviates the possibility 
of catching h y the spring during tericds of 
ccm.pre ss ion . 



'ref-;rabl\- no Greater t: 



of the sprma anc m.ore preterat^y su .^-s tan 1 1 a . 
equal tc the axial lenath of toe serine when 



riaic GOV 



: m. c e r can 



f^lly compressed. T 
be longer than the length of the spring when 
the spring is at rest, however, a longer rigid 
dowel mem.ber will protrude from the spring. 
Such a situation is generally unacceptable in 
furniture . 



10 



any r i g i :: r. a t e ri a 1 such as p 1 a s 1 1 :: , r. e t a 1 or 
wcod. A metal material is preferred. 

The rigid dowel m.ember may be hollcw or 
a solid m,ass. A solid m,ass is preferred. 

In order to avoid the rigid dowel mem.be r 
from, working itself free of the spring, it is 
preferred that both ends of the spring be seale( 
Thic can be d^^;.e hy merely ensurina that both 
ends of the spring are against solid stops such 
as are shown m Figure 2. Alternat i ve 1 v , the 
ends m.ay be sealed by other m.eans such as taoe , 

These and other aspects of the present 

reference to the fcllowmQ exam.nl 



hn 1 s e >: a m c 1 e s i 1 1 u s ^ 



" a t e s t n e s n e r c i s 1 1 c 



serin; 



mane i n ac cz r ^.ar.ce w : 



s n o w s 



Sor i na 



^ABTE I 



Com.oression Force Results 



'esse;: 

: r e s s e : 



Encapsulated 3 ''4 coir.pressed Buckled 

5/8" 0,D, Fully ccT.pressed Buckle wcrsenec 

Encapsulated 3/4 compressed No buckle 

5/8" O.D. Fully compressed No buckle 
with rigid dowel 
mem.be r therein 
(Present Invention) 



* O.D. is outside diameter 

Each encapsulated spring had an overall length 
of 2-l/''2 inches when uncomxressed . The metal 
dowel inserr in the 5/'8 inch spring of the present 
invention had an overall length of about 1 inch 

10 and a widrh across its m.ain body of about 5/'16 

inch.. The dowel used m this example was hexagonal 
m cross section with both ends tapered as shown 
in F 1 a u e 3 . V." i r e us e d t m: a k e the 1 inch spring 
was a flat wire with a total of 5 coils, 6 coils 

15 bemc active ceils. Tne wire was about C.06 

inoh.es thick and abcu*: 0.21 inches wice. Tne 
5/8 inch strinc: was a standard :/8 inch-spring 
sold by Dieco Company and labelled M-123. The 
5, '8 mrh sirmcs had a total of 15 coils, 13 

20 of which were active ::cils. 

The m.aterial used to encapsulate the w^ire 
springs in this examLple was pc lyur ethane . 

It will be understood that the claims are 
intended to cover all changes anc m.od i f i ca 1 1 ens 



herein chosen for the p'^rpcse cf illustratic: 
which dc net constitute a departure frcr. the 
s:oirit and scene cf the invention. 



-16- 



W " at IS c^airr.ea is: 

1. An ir^.proved spring coir.p r i s mg : 

(a^ a corr.press ion- type , helical spring 
having a hollow internal area; and 

{b^ a dDwel member inserted m said hollow 
internal area. 

2. The ir.prcved spring ci clair 1 wherein 
said dowel r.er-.ber is a riaid dowel men.be r. 



The iiT n r c '^-^ e G s o- r i n cr o i claim 1 wherein 
said dowel m.em.ber is a telescoping dowel m^em.ber 



■ t Q V- /: 



Sdi:i iiu^^ 



sai . 



: n e r i q i c: ( 



having tapered end 
than the effeoti\'e 



, ano a length no greate: 
1 e n a t h of said serine. 



6 . The 1 rr t: r c e d spring of claim, 2 wherein 
said helical ccmpressicn spring is an encapsulated 
SDr i na . 



cr^ss-secticna. 



sr.ace cr a nexagcn - 



6 . Tr.e iT.p roved spring of 
corxrisir.a an inner helical srr 



f urtner 



^ a n s . 



9. The ir.proved spring cf clair, 4 wherein 
said helical ccr:-.p re s s i on spring is an encapsulated 
sprina . 



10 



saia Gc\ve 



cved spring of clai.-^, 4 wherein 
has an external cross-sectional 



shaoe of a hexaacn. 



s a 1 : 



w n e r e 1 n 



1 csu la te: 



s a 1 a a cv;e ^ ner^.n or has an e xt 



(T-- ^ 



. f; 1 ::; w n e r e 1 n 



-sectional 



saiG inner srr ma r.eans is a c: 



helical srri: 



& w h e r e i : 
:n-type , 



: r : 1 nc: c : 



& whn e r e 1 1 



? a n s . 



